Our paper uses data from the German Socio Economic Panel Study (GSOEP) to analyze how necessity and opportunity entrepreneurs differ in kind and in earnings and what the determinants of the latter are. We estimate probit and random effects panel data models in order to address these questions. We find that the two types of entrepreneurs differ as concerns age, gender and other characteristics, but not with regard to education levels. Furthermore, opportunity entrepreneurs earn significantly more in our sample and the determinants of earnings levels differ to some degree. We conclude that our findings indicate a need to distinguish between the two groups in entrepreneurship policy-making. The results also show that commonly used specifications of earnings equations in labour economics seem to work better for opportunity than for necessity entrepreneurs.
Introduction
Since 2001, the Global Entrepreneurship Monitor (GEM) has discussed two rather different types of entrepreneurship, notably necessity and opportunity entrepreneurship (e.g. Reynolds et al., 2002; Sternberg et al., 2006) . The differentiation focuses on the motivation of the entrepreneur to start his or her venture. In line with Kirzner (1979) , opportunity entrepreneurs are viewed as entrepreneurs who start a business in order to pursue an opportunity, whilst necessity entrepreneurship is more requirement-based (e.g. Reynolds et. al, 2005) . A large part of the discussion is about each group's impact on economic growth and job creation. In Germany, as we will describe below, the situation is peculiar in that the entrepreneurship policy differs with respect to each group. Amongst academics and policy makers, there is an intense discussion about the merits of this differentiation (e.g. Sternberg, 2005) . Given the lack of longitudinal data, however, the discussion regarding the economic performance of each group remains incomplete (Wagner, 2005) . With this paper, we aim to address this gap in the research.
Using data from the German Socio Economic Panel Study (GSOEP), a longitudinal household survey, we address three research questions in relation to the two groups: what are the respective characteristics of each group ? Which group is on average more successful in that it reports higher earnings and what factors determine the respective level of earnings ? In order to determine the specific characteristics of each group, we estimate a binary probit model and in order to find out about the earnings level and its determinants, we estimate random and fixed effects panel data models.
Our findings carry some interesting policy implications: the two groups are found to differ with respect to age, gender, region and risk to become unemployed, suggesting a different treatment by entrepreneurship policy. On the other hand, to our surprise, no difference regarding the level of education is found. Opportunity entrepreneurs are found to earn significantly more, thereby suggesting a stronger impact on economic growth. The determinants of the respective group's level of earnings are also found to differ. The most widely-used specification in labour economics, the Mincer equation (section 2.3), seems to fit better with opportunity than with necessity entrepreneurs. The latter result is of particular interest from a research perspective. It seems that the earnings of the two groups are on a different level and that they are determined in a different way. If not controlled for this, comparisons of entrepreneurial earnings as well as their explanatory factors (e.g. labour market experience) with wages of paid employees are likely to produce misleading results. Prior research reporting entrepreneu-rial wages being significantly below those of paid employees (e.g. Hamilton, 2000) should be interpreted in a more cautious way.
The remainder of the paper is organized as follows. Section 2 reviews the literature on necessity and opportunity entrepreneurship, the literature on new venture creation out of unemployment and the literature on wage equations. Section 3 motivates our empirical study and gives arguments why necessity and opportunity entrepreneurs might differ with respect to our research questions. Section 4 introduces the data. Section 5 describes the empirical model and section 6 reports the results, which are discussed in section 7. Finally, section 8 points out policy implications and gives ideas for further research.
Literature review
In this section, we review research from the GEM about necessity and opportunity entrepreneurship. Furthermore, we summarize some of the literature about venture creation out of unemployment and introduce the reader to the considerable body of literature on earnings or wage equations.
Definitions and findings from the Global Entrepreneurship Monitor (GEM)
The GEM project defines entrepreneurs as "people who are active as adults in the process of setting up a business they will (partly) own and/or currently owning and managing an operating young business" (Reynolds et al., 2005) . 1 The terms necessity and opportunity entrepreneur were introduced in 2001, when pointing out that a distinction should be made between "entrepreneurship reflecting the voluntary pursuit of opportunity and that reflecting a necessity to engage in entrepreneurship when there is an absence of employment opportunities" (Reynolds et. al., 2002) . They clarify: "Each respondent was asked to indicate whether he was starting and growing his business to take advantage of a unique market opportunity (opportunity entrepreneurship) or because it was the best option available (necessity entrepreneurship)" (Reynolds et al., 2002) . This distinction has led to some interesting new insights into the entrepreneurial process: -A significant relationship between national levels of opportunity entrepreneurship and their projected economic growth is found Acs and Varga, 2005; Reynolds et al., 2002) . Countries with a low ratio of opportunity to necessity entrepreneurs also have a low GDP per capita.
The average opportunity entrepreneurship prevalence rate across the GEM countries is about 6%, whilst that of necessity entrepreneurship is only about 2% . The pattern of necessity and opportunity entrepreneurship, however, varies considerably across GEM countries in that those with more supportive social welfare programmes tend to have a lower rate of necessity entrepreneurship Reynolds et al., 2002) . The two extremes are Japan with 1.1% and Uganda with 14.4% . The prevalence rate for necessity entrepreneurship varies considerable more than that of opportunity entrepreneurship (Reynolds et al., 2002 ).
The correlation between a country's necessity entrepreneurship prevalence rate and its opportunity entrepreneurship prevalence rate is low (r=0.27) and statistically insignificant, indicating different causal mechanisms underlying each type of entrepreneurship (Reynolds et al., 2002 ).
-A higher proportion of opportunity entrepreneurship is related to business services (21% ) than is the case for necessity entrepreneurship (5%) and the share of male necessity entrepreneurs is slightly higher than the share of female necessity entrepreneurship (Reynolds et al., 2002 ).
Necessity and opportunity entrepreneurs differ in their growth aspirations in that opportunity entrepreneurs want to grow faster. In GEM 2001, 14% of opportunity entrepreneurs expected to create more than 20 jobs, whereas only 2% of necessity entrepreneurs had these expectations (Reynolds et al., 2002) .
In Germany, some peculiarities prevail. The ratio of necessity to opportunity entrepreneurs (1 to 2.43) is higher than in other western countries (e.g. the US with 1 to 7.2) (Sternberg et al, 2006) . Data from the Regional Entrepreneurship Monitor (REM), a project closely linked to the GEM, but with focus on German regions, suggest strong differences in the level of necessity entrepreneurship between German regions. Furthermore, an overall increase in the level of necessity entrepreneurship over the last years has been reported (e.g. Lückgen and Oberschachtsiek, 2004; Wagner and Sternberg, 2002) . Relying on German REM data, Wagner (2005) finds risk aversion to be higher with necessity than with opportunity entrepreneurs.
Also, necessity entrepreneurs are less likely to have parents who were self-employed than opportunity entrepreneurs. Finally, the share of former unemployed is higher with necessity than with opportunity entrepreneurs. Yet, Wagner (2005) also shows some similarities between the groups in that they do not differ with respect to the number of fields of professional experience and the number of professional degrees obtained.
Unemployment and entrepreneurship
We identified two strands of literature concerning the relationship between unemployment and entrepreneurship: firstly, studies discussing the impact of national and regional unemployment levels on self-employment rates at a macro-economic level and, secondly, studies with a more micro-economic perspective focussing on the propensity of an unemployed person to engage in business formation or address her entrepreneurial success in terms of business survival and employment growth. For examples of macro-economic studies, refer to Evans and Leighton (1989a), Keeble and Walker (1994) or Reynolds et al. (1994) . 2 Since those studies are of lesser relevance for our paper, we do not review them in detail, but focus on studies with a micro-economic perspective: Ritsilä and Tervo (2002) discuss the effects of unemployment on entrepreneurship based on Finish data. They define a "push-entrepreneur"
as an individual who in the absence of personal unemployment would not start a business, which conceptually is at least very similar, if not identical to the notion of a necessity entrepreneur. Regarding the occupational decision, they find a positive but non-linear effect of personal unemployment on the propensity of an individual to become self-employed.
For Germany, the empirical findings are as follows: Pfeiffer and Reize (2000) find that for West German regions that, in terms of employment growth and survival probability, start-ups out of unemployment do not perform worse than other start-ups. The contrary is however the case in East Germany: start-ups out of unemployment are shown to have a significant lower survival probability than other start-ups. According to Brüderl et al. (1996) , business start-ups by unemployed persons are smaller and require less capital than other start-ups. Hinz and Jungbauer-Gans (1999) confirm these results. They see a deficit in financial resources as a great obstacle of start-ups out of unemployment. Interestingly, their study does not reveal a deficit in human capital, indicating that unemployed founders come from a very specific subgroup of all unemployed persons. Finally, start-ups by unemployed persons are found to have a slower pace of employment growth. Niefert and Tchouvakhina (2006) provide empirical support for the idea of unemployment being a push factor leading to self-employment. They also show that start-ups by unemployed individuals more often than other start-ups occur in industries with low market entry barriers and low capital requirements. Furthermore, these ventures are characterized by a lower number of employees. In their study, about 70% of all start-ups by unemployed individuals were one-person start-ups. Reize (2000) uses data from the German Socio Economic Panel (GSOEP) data from 1983 to 1996 and compares those unemployed persons finding a new job in paid employment with those entering selfemployment. In his study, the latter are characterized by a higher educational degree. Furthermore, the results of a duration analysis suggest that the risk of becoming unemployed again is lower than if they had entered paid employment.
Earnings equations and their determinants
In the field of labour economics, wage and earnings equations received and still receive a lot of interest, with early key contributions being e.g. "Schooling, Experience and Earnings" by Mincer (1974) , which was based on prior research by Becker and Chiswick (1966) . The most widely used wage equation includes log earnings on the left-hand and years of education as well as a quadratic function of labour market experience on the right-hand side of the equation. 3 In principle, one could use this widely accepted equation to estimate the earnings of self-employed individuals. However, theoretical considerations and empirical evidence suggest the distribution and the coefficients to differ from those using a sample of paid employees.
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Some scholars argue that formal education matters less in the context of entrepreneurship resulting in a lower rate of return compared to paid employees (e.g. Brown and Sessions, 1998) .
The argument goes even further in that formal education might foster attitudes contradicting the very essence of entrepreneurship (Parker, 2004) . Another line of argument, however, predicts the opposite. If employers demand a high level of formal education from their workers e.g. for the purpose of screening, then, would-be entrepreneurs, not facing this requirement, should leave full-time education at an earlier point. If we assume decreasing marginal returns to education, the rate of return to education of self-employed should then be higher compared to that of paid employees (Riley, 1979) . Another discussion concerns the self-employed earnings-age profile. On the one hand, it is argued that the profile is steeper, since the selfemployed do not need to share the returns from their human and/or physical capital investments with their employer. On the other hand, they do not have the possibility of shirking on the job, since no principal-agent relationship exists (Lazear and Moore, 1984; Parker, 2004) .
Empirically, Hamilton (2000) finds entrepreneurs to have lower initial earnings as well as lower earnings growth than paid employees. He seeks to explain this difference with a variety of factors, but finds none providing a convincing explanation. Therefore, he concludes that self-employment offers important non-pecuniary benefits. Van der Sluis et. al. (2003) review studies regarding the impact of schooling on entrepreneurial earnings in industrialised countries and find a lower average rate of return for entrepreneurs compared to employees, which one could interpret as support for the idea that formal education matters less in the context of entrepreneurship. This result, however, has to be interpreted cautiously, as it is difficult to disentangle the impact of (attained) formal education from that of (inherited) entrepreneurial ability. To deal with this endogeneity problem, Van der Sluis et al. (2004) use instrumental variables, and, somewhat surprising in this case, found the average return to schooling to be higher with entrepreneurs. 5 Evans and Leighton (1989b) find that wage experience (years of wage experience) has a significantly smaller return in self-employment, whilst the rate of return to business experience (years in a wage job) does not differ between self-employment and paid employment. It should be said that self-employed earnings equations often show poor goodness-of-fit compared to wage equations from paid employee samples (Parker, 2004) .
Definitions, theory and research questions
We define a necessity entrepreneur as someone who has been in paid employment before, but was either laid off by her employer or her place of work was closed. Vice versa, we define an opportunity entrepreneur as someone having left paid employment voluntarily. These definitions differ from the GEM definition (see section 2.1) in various ways, but, as the descriptive statistics show, at least for Germany, they do not result in qualitatively different samples (see section 4). Our operationalization differs from the GEM in at least four dimensions: Firstly, we do not ask people about their motivation, but instead infer their type of entrepreneurship from the way they left paid employment. Secondly, our sample includes only those who were successful in reaching self-employment status. Those who try to establish a venture, but giveup before entering self-employment are not considered. Our sample might therefore be a positive selection of all would-be entrepreneurs. Thirdly, we consider only those entrepreneurs who have been in paid employment before. Fourthly and finally, we do not include part-time ventures.
In the following section, we develop a conceptual framework for our paper. We focus on three issues with respect to differences between necessity and opportunity entrepreneurs: What determines each group's decision to become self-employed ? Which group receives a higher monetary return ? What are the determinants of this return ?
The decision to become self-employed
The decision to set up one's own business is often a choice between two alternatives, namely being self-employed or working as a paid employee (e.g. Campbell, 1992; Wagner, 2005) .
The economic considerations underlying this decision can be framed in the notion of the discounted expected life-cycle utility (DELU) (e.g. Pfeiffer and Reize, 2000; Wagner and Sternberg, 2002; Wagner, 2005) . A potential entrepreneur compares his or her DELU of selfemployment with that of paid employment and makes a decision to start a business accordingly. The DELU includes monetary and non-monetary returns, which in turn depend on factors such as human capital, motivation or degree of risk aversion. Figure 1 and Figure 2 illustrate the main features of this decision from the perspective of a necessity or an opportunity entrepreneur. We argue that the determinants of the DELU and therefore the decision to become self-employed are qualitatively rather different. The greater complexity of the necessity entrepreneur's occupational decision is illustrated by the following: -Often, the state provides monetary incentives to engage in start-ups. Some of these subsidies are open for every kind of start-up, some only for particular types. In Germany, for example, the state owned SME bank (KfW Mittelstandsbank) offers subsidized financing for all kinds of start-ups, irrespective of whether they are necessity or opportunity. 6 Yet, the federal employment agency (Bundesagentur für Arbeit) hands out subsidies exclusively for entrepreneurs who have been unemployed before, e.g. payments under the so-called "Ich-AG" or "me plc". 7 An entrepreneur who has been unemployed before can therefore benefit from both the programmes offered by the SME bank and the programmes offered by the federal employment agency, whereas other entrepreneurs only qualify for subsidies offered by the SME bank. 6 An example of such a KfW-programme is "Mikro-Darlehen" (Micro-loan), which provides financing for startup investments of up to 25,000 € (March 2006). More detailed information can be found at http://www.existenzgruender.de. 7 Under the "Ich-AG" programme, a start-up entrepreneur who has been unemployed before is granted a monthly subsidy of 600 € in the 1 st year, of 360 € in the 2 nd year and of 240 € in the 3 rd year of the start-up. So called "bridging allowances" constitute another subsidy designed exclusively for start-ups out of unemployment. See Hinz and Jungbauer-Gans (1999) or Pfeiffer and Reize (2000) for a detailed description of "bridging allowances. In 2004, more than half of all German start-ups were supported by such programmes of active labour market policy (Niefert and Tchouvakhina, 2006) . The importance has increased over the last years.
-A potential necessity entrepreneur compares the monetary returns of selfemployment not only with those of paid employment, but also includes payments from social welfare in the decision making process. In addition, in order to make the decision, she has to form expectations about the probability to find a new job in paid employment.
[Insert Figure 1 and Figure 2 about Since, in our definition, opportunity entrepreneurs are more successful on the labour market, one is tempted to say that they should also earn more. Furthermore, since they have planned their decision to start a business, they might have invested more in their human and social capital necessary to start a business, which then might lead to higher earnings. These two arguments focus on differences between the two groups' personal characteristics. Another line of argument considers the situation in which the start-up occurs. An opportunity entrepreneur is more likely to have spotted an apparent opportunity for making profits, whilst the necessity entrepreneur may simply have had no better choice. Another argument concerns a general hypothesis from labour market economics: job search theory. 8 The longer an individual is unemployed, the more her reservation wage, i.e. the minimum wage she is willing to accept, might decrease. Following this logic, necessity entrepreneurs seem to be more likely than opportunity entrepreneurs to accept self-employment in low-income sectors.
Arguments from psychological research motivate the opposite, i.e. the necessity entrepreneur earning significantly more than the opportunity entrepreneur. Firstly, a potential opportunity entrepreneur might evaluate the non-monetary benefits of the occupational decision such as independence in the workplace higher than a potential necessity entrepreneur 9 . Hence, they might be willing to accept an entrepreneurial wage below that which a necessity entrepreneur would accept. Secondly, entrepreneurs are found to have a systematic tendency to be overoptimistic (e.g. Arabsheibani et al., 2000; Cooper et al., 1988) . If, as one might argue, the op-portunity entrepreneur resembles more the typical entrepreneur, she might also suffer more from over-optimism and consequently overestimate her future entrepreneurial earnings.
What determines each group's entrepreneurial wage ?
Another interesting question concerns the determinants of the entrepreneurial wage. Do some explanatory variables have a different impact depending on the type of entrepreneurship concerned ?
We argue that labour market experience should have a greater return with opportunity than with necessity entrepreneurs. Firstly, opportunity entrepreneurs are more likely to have started their venture in an area of their expertise, which then should lead to a greater monetary return.
Secondly, they might have carefully prepared their step into self-employment and undertaken considerable investments into their human and social capital necessary to start a business (e.g.
they might have used their time in paid employment to look for future clients or potential business partners). A similar argument goes for education. Opportunity entrepreneurs are more likely than necessity entrepreneurs to have spent their time in education in a way from which they benefit as an entrepreneur, e.g. taking courses in entrepreneurial finance or business planning. Moreover, if they have planned their later start-up already at that stage, the argument of Riley (1979) applies which states that entrepreneurs to a lesser extent need to use education as a signalling device which results in a higher marginal rate of return (see section 2.3).
Data Source, sample construction and descriptive statistics
The data set we collected is an unbalanced panel data set. Sternberg et al., 2006; Wagner, 2005) . Also, the descriptive statistics indicate a rather similar sample composition. Table 2 describes the variables used   and Table 3 gives descriptive statistics.
[Insert Table 2 and Table 3 about here]
With both types of entrepreneurship, the proportion of men is higher than that of women (70% or 65%), which is in line with other research (e.g. Fairlie and Meyer, 1996; Wagner, 2004) . However, the share of men is not significantly higher among either necessity or opportunity entrepreneurs. In line with Wagner (2005) , we find necessity entrepreneurs to be significantly older than opportunity entrepreneurs (38.11 years vs. 35.52 years with p<0.001).
The share of persons living in East Germany is significantly higher for necessity entrepreneurs than for opportunity entrepreneurs (39% vs. 21%), which might be the result of worse macro-economic conditions (e.g. von Hagen et al., 2002) . 13 Contrary to Wagner (2005), we do not find a significantly lower share of individuals whose fathers were also self-employed among necessity entrepreneurs than among opportunity entrepreneurs (11% vs. 12%). In addition, the proportion of those who start a business in the job they learnt is lower with necessity entrepreneurs than with opportunity entrepreneurs (36% vs. 47%). No significant difference between the data of the two groups could be found in terms of schooling, nationality, actual working time, marital status, children and handicap.
Two particular findings can be interpreted as support of the way we operationalized necessity and opportunity entrepreneurship: firstly, necessity entrepreneurs are significantly less satisfied with their occupational situation than opportunity entrepreneurs (7.10 vs. 7.79 with p<0.001) 14 , and, secondly, they have been significantly longer unemployed than opportunity entrepreneurs before they moved into self-employment (8.89 months vs. 4.44 months with p<0.001).
Method
This section will present the estimation method pursued to answer our research questions. The analysis is based on a number of variables from the GSOEP described above. Table 2 describes the variables used, their construction and the way they were entered into our econometric models.
In order to find out about the determinants for being a necessity or opportunity entrepreneur, we estimate a binary probit model (Greene, 2000) . The model is estimated using maximum likelihood. The predictors used in the model are based on Wagner (2005) and other data available in the GSOEP. The probability that an individual i with characteristic vector W i being an opportunity entrepreneur is
with , *
where y i is a dummy variable (0 = necessity entrepreneur; 1 = opportunity entrepreneur), β ′ is a vector of coefficients, α is an intercept and v i is a disturbance term with a normal distribution.
In order to investigate possible earnings differentials between necessity and opportunity entrepreneurs and in order to compare each groups' determinants of the entrepreneurial wage, 14 The GSOEP asks the participants to report job satisfaction on a scale from 1(totally unhappy) to 10 (totally happy). Frey and Benz (2003) discuss the scale in more detail.
we estimate several earnings equations using random and fixed effects panel data models (Johnston and DiNardo, 1997) . 15 The random effects model has the specification
where i = 1, …, N units under observation, and t = 1,…, T time periods for which data were collected. S it denotes log gross earnings per hour for an individual i in period t (dependent variable), X it represents a set of independent variables, β ′ a vector of coefficients and u it a normally distributed disturbance term. We assume no correlation between u it and X it . We also estimated a fixed effects panel data model,
(5)
The disturbance term u it is composed of μ i ,reflecting the variables omitted which are considered time-persistent (in the sense that for each individual i these remain broadly the same over time), and the idiosyncratic error ε it . U i is assumed to correlate with X it .
In order to decide, which of the two models (random or fixed effects) is more appropriate, we use the Hausman test. This test rejects the null hypothesis that the difference in coefficients is not systematic. If the null hypothesis can be rejected, the fixed effects model should be used.
In the opposite case, the random effects model is more appropriate. To also test for the existence of random effects, the Breusch-Pagan test is additionally involved. A significant test statistic implies the existence of random effects.
Results from multivariate analysis
In this section, we report the results from the estimation models described above. Table 4 provides the results of the probit model, which is estimated to find out about the differences in the characteristics of the two groups. 15 We do not use Ordinary Least Squares (OLS) estimation because ignoring the panel structure of the data can be problematic for two reasons. Firstly, even though the pooled model yields consistent estimates of the regression coefficients, standard errors will be under-and significance levels hence overstated. Secondly, compared to General Least Squares (GLS) regression, the use of OLS does not result in efficient estimates of the regression coefficients (Johnston and DiNardo, 1997).
Probit model
[Insert Table 4 about here]
The probit analysis reveals that a number of characteristics are strongly associated with the probability of an individual being an opportunity entrepreneur. The period of unemployment prior to becoming self-employed is significantly negatively associated with the likelihood of being an opportunity entrepreneur, as is labour market experience, whereas the squared term of experience has a significant positive effect (the minimum is at 30 years). Gender exercises an influence in that males are significantly less likely to be an opportunity entrepreneur, whereas being of German nationality is positively related to opportunity entrepreneurship.
Finally, opportunity entrepreneurship is significantly negatively associated with an individual being located in East Germany (or conversely: East German entrepreneurs have a much higher likelihood of necessity type). Table 5 reports descriptive statistics and correlations for the variables entered into our multivariate regression models. Table 6 provides the results of an earnings equation with both necessity and opportunity entrepreneurs included.
Earnings equations
[Insert Table 5 and Table 6 about here]
The coefficients of most variables are as expected. Labour market experience has a significant positive association with earnings in its linear term and a significant negative association in its squared term (the maximum is 43.5 years). Schooling has a significant positive effect. Gender has a significant influence in that males report significantly higher earnings. Being educated in the profession later pursued as an entrepreneur has no significant effect on earnings. The novel introduced dummy variable whether an individual is an opportunity entrepreneur or not has a strong significant positive effect.
[Insert Table 7 about here]
The results of the sub-sample regressions (sample 1: necessity entrepreneurs; sample 2: opportunity entrepreneurs) point to interesting differences between necessity and opportunity entrepreneurs: the dummy variable whether an individual is educated in the profession she pursues as an entrepreneur has a significant positive impact on the earnings of necessity en-trepreneurs, whereas no such impact is found for opportunity entrepreneurs. Gender has a significant positive association with both, necessity and opportunity entrepreneurs, but the effect on the latter is greater: being male increases the wage of opportunity entrepreneurs by 40%, whereas it increases that of necessity entrepreneurs by only approx. 20%. In other words: gender has only half of the effect for necessity as compared to opportunity entrepreneurs. Being German has no effect on the earnings of either necessity or opportunity entrepreneurship. The coefficients of schooling, labour market experience and labour market experience squared are significant and behave as expected only for the sub-sample of opportunity entrepreneurs. We conclude that necessity and opportunity entrepreneurs show clear differences as regards the determinants of their respective entrepreneurial wage. It seems that the standard Mincer equation (see section 2.3) works better in case of opportunity entrepreneurs.
The next section will discuss the meaning and implications of these differences, as well as what can be learnt from the other results of the multivariate analyses.
Some limitations, however, restrict the generalizability of our results. Amongst the more important are the non-availability of variables about the entrepreneur's personal wealth (often used as a proxy for financial constraints) and industry codes that are only 2-digit.
Discussion
In this section, we discuss our findings and thereby refer to the literature review as well as our research questions about the characteristics of necessity or opportunity entrepreneurs and about their respective level of earnings and its determinants.
Regarding the characteristics of necessity and opportunity entrepreneurs three aspects are particularly noteworthy. 16 Firstly, the probit analysis indicates that schooling does not have an effect on an individual being a necessity or an opportunity entrepreneur. Both groups seem to have the same level of education. This is surprising, as it is often argued that opportunity entrepreneurs are more productive and therefore more desirable (e.g. Sternberg et al., 2006) .
Secondly, we find that the effect of labour market experience on the propensity to be an opportunity entrepreneur is inversely U-shaped. This finding is consistent with the results produced by Wagner (2005) . Furthermore, our findings fit well with the DELU framework (see section 3.1). A later move of an individual into opportunity entrepreneurship would imply a 16 The 2005 GEM report on Germany compares necessity and opportunity entrepreneurs by means of a logit regression. Opportunity entrepreneurship is positively associated with a higher degree of education and negatively associated with living in East Germany as well as with a planned usage of public funding (Sternberg et al., 2006) . lower DELU, since the time period for the venture to generate profits is shorter. Opportunity entrepreneurs should therefore be more likely to enter at an earlier point in time than necessity entrepreneurs. A later move into opportunity entrepreneurship would also imply higher opportunity costs to this individual given that a longer time in paid employment usually correlates with higher salary levels. Finally, our probit model shows that living in East Germany is strongly associated with a higher likelihood of being a necessity entrepreneur. As laid out in section 2 and 3, macro-economic as well as personal conditions can matter in this respect.
Given that East Germany is a region characterized by high unemployment levels, this finding lends support to the hypothesis that high levels of unemployment pushes unemployed individuals into self-employment due to missing alternatives, as e.g. suggested by Ritsilä and Tervo (2002) . In addition to this macro-level effect, it is also known that the success chances of self-employment are considered as being lower and the fear of failure is considered as being higher in East Germany (e.g. Sternberg et al., 2006) . This factor relating to personal attributes or perceptions is a second aspect which might help to explain our findings. Due to greater fear and lower success perceptions, fewer people venture voluntarily venture into selfemployment, thereby reducing the number of opportunity entrepreneurs.
In relation to our second research question on the earnings levels of necessity versus opportunity entrepreneurs, we find that opportunity entrepreneurs report significantly higher incomes than necessity entrepreneurs. This finding enables us to confirm and put into question some of the various theoretical propositions discussed above (section 3.2). The finding that opportunity entrepreneurs earn more is consistent with the argument that they are more productive or more prepared (because of higher human capital investments prior to becoming selfemployed) than necessity entrepreneurs. However, we cannot easily distinguish which of these two factors is of higher relevance for our result. Also, our finding is consistent with job search theory in that it can be explained by a lower reservation wage of necessity entrepreneurs compared to opportunity entrepreneurs. Finally, the result that opportunity entrepreneurs earn more is also in-line with a view of entrepreneurs as profiteers who simply take advantage of arbitrage opportunities as has been proposed by Kirzner (1973) . Our findings cast doubt on arguments for necessity entrepreneurs earning more than opportunity entrepreneurs. This generally concerns more psychological explanations of opportunity entrepreneurship which propose strong non-monetary benefits of self-employment for certain individuals (e.g. because of a preference for independence). Whilst we cannot rule out that these benefits in fact exist, they at least do not "crowd out" monetary benefits in that an opportunity entrepreneur trades off one against the other, since this would make it much less likely that earn-ings of opportunity entrepreneurs are significantly higher than those of necessity entrepreneurs. In addition, the literature on over-optimism which seems to be more relevant in the case of opportunity entrepreneurship cannot be easily reconciled with our result of clearly superior earnings of opportunity entrepreneurs.
Finally, with regard to the determinants of earnings levels, we find generally, that some factors are very similar in their explanatory relevance for both groups of entrepreneurs (e.g. gender), but even in this case, the effect of a one unit change differs at least to some degree. Notably, a number of factors that have high explanatory value for opportunity entrepreneurship (such as schooling and labour market experience) have little relevance for explaining the earnings level of necessity entrepreneurs (where e.g. education in the profession later pursued as an entrepreneur and time dummies relating to recession or boom phases of the economy have significantly higher power to explain earnings). This result can be explained twofold: Firstly, it might be that necessity entrepreneurs have less influence on their earnings, and, secondly, necessity entrepreneurs might be a less homogeneous group, thereby reducing significance levels.
Policy implications and further research
Business start-ups play a prominent role in several fields of policy, e.g. SME, innovation and technology policy. Our findings carry some interesting implications for policy-makers: -We find evidence that concerning their characteristics (e.g. with age and risk to become unemployed) as well as their earnings levels necessity and opportunity entrepreneurs are rather different, thereby lending support for tailor-made policies that suit each groups'
respective needs (such as the "Ich-AG" programme described above). From a purely economic viewpoint, opportunity entrepreneurs seem to be more desirable, since they create more income than necessity entrepreneurs. Their impact on economic growth should therefore be higher. One should, however, be cautious to conclude that a stronger focus on promoting opportunity entrepreneurship is the correct policy: we know little about the marginal effects of money spent on promoting either necessity or opportunity entrepreneurship. It might be the case that the marginal effects are higher with necessity entrepreneurship as opportunity entrepreneurs might be better able to start a business without support from the state. A policy promoting exclusively opportunity entrepreneurship might then create considerable windfall gains. From a policy perspective, further research would be desirable concerning the impact of necessity or opportunity entrepreneurship on job creation as well as the marginal effects of entrepreneurial policy regarding the two groups. In order to carry out the latter, however, more micro-data on founders receiving state-support is needed. From a research perspective, we deem further research in the area of earnings equations to be a subject worthy of further investigation. It seems that the earnings of necessity and opportunity entrepreneurs are determined in a different way. If not controlled for this, comparisons of the earnings of entrepreneurs with wages of paid employees are likely to produce misleading results. 17 In the first year of self-employment, necessity entrepreneurs earn in average 1,877 € (standard deviation: 1,730 €). (Table 3 ). The coefficient of variation (standard deviation/mean) is 0.92, skewness is 2.3 and kurtuosis is 9.9. ------------------------------ 
Non-monetary benefits

Notes:
This individual would decide to enter self employment.
Monetary benefits of decision
Non-monetary benefits of decision P gives the probability to find a new job in paid employment. Note: The GSOEP has increased its sample size since its first survey in 1984. The number of successfully interviewed persons by sample were 12,245 (1984), 11,090 (1985), 10,646 (1986), 10,516 (1987), 10,023 (1988), 9,710 (1989), 13,972 (1990), 13,669 (1991), 13,397 (1992), 13,179 (1993), 13,417 (1994), 13,768 (1995), 13,511 (1996), 13,283 (1997), 14,670 (1998), 14,085 (1999), 24,586 (2000), 22,351 (2001), 23,892 (2002), 22,592 (2003) and 22,019 (2004) (Frick, 2005 
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Continuous variables
Gross earnings Monthly gross earnings from self-employment (in €); generated by GSOEP Working time Actual working time per week (in hours); generated by GSOEP Log gross earnings Log gross earnings per hour (in €) Job satisfaction Job satisfaction on a scale from 1 (totally unhappy) to 10 (totally happy) Age Current age of individual in years Schooling Years of schooling; generated by GSOEP Labour market experience Current age minus age at first job Months unemployed before selfemployed Months that individual has been unemployed in her entire working life before entering self-employment. Significance levels: † p < 0.1 < 0.05; * p < 0.05 < 0.01; ** p < 0.01 < 0.001; *** p < 0.001
Notes: Heteroskedasticity-robust standard errors in parentheses; Estimates obtained using STATA Significance levels: † p < 0.1 < 0.05; * p < 0.05 < 0.01; ** p < 0.01 < 0.001; *** p < 0.001
Notes: Heteroskedasticity-robust standard errors in parentheses; Estimates obtained using STATA; Some observations had to be excluded due to missing values. Significance levels: † p < 0.1 < 0.05; * p < 0.05 < 0.01; ** p < 0.01 < 0.001; *** p < 0.001
Notes: Heteroskedasticity-robust standard errors in parentheses; Estimates obtained using STATA; Some observations had to be excluded due to missing values Data source: GSOEP 1984 GSOEP -2004 
